and Na2SO4 (0.9 M) using glassy carbon as a working electrode with scan rate of 100 mV·s −1 . Only one reversible redox wave centered at 1.24 V (vs.NHE) was observed.
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Scheme S1. Energy diagram of the reaction system shown in Figure S2 . at pH Headspace Hydrogen Determination: Gas chromatography was conducted using GC-8A gas chromatograph equipped with a molecular sieve 5 Å column (3.0 m x 3.0 mm i.d.;30˚C) with Ar carrier gas (200 mLmin -1 ). Headspace gas of the reaction vial was sampled by gas-tight syringe (volume taken per sampling event = 100 μL) and introduced onto GC column by direct injection every 1 hour.
The GC oven temperature was set to 60 ºC and the carrier gas was Ar. The front inlet was set to 90 °C. The GC system was calibrated for H2 using standards gas of pure H2 (99.99%) supplied by GL Sciences (Japan). Linear fits of volume % vs.
peak area were obtained, which allowed peak areas to be converted into volume % of H2 in the vial headspace. Total system headspaces were calculated by filling the cells with water at room temperature. Typical headspaces were on the order of 11 mL. 
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